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associated with autoimmune hepatitis
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Summary. The clinical history, radiological and histo-
morphological alterations of the lung parenchyma asso-
ciated with chronic active autoimmune hepatitis are de-
scribed. A 6-month-old female infant developed chronic
active autoimmune hepatitis associated with autoim-
mune haemolytic anaemia. She was treated with immun-
osuppressive drugs, including steroids, for more than
6 years and developed symptoms and radiological signs
of interstitial pneumonitis 4 years after onset of the au-
toimmune hepatitis. Associated bronchicctasis was de-
tected 1 year later. No abnormalities of lung defence
mechanisms could be demonstrated. Resection of the
sixth left segment and of the basal parts of the left lower
lobe revealed honeycombing with changes in the lung
parenchyma which included chronic interstitial pneu-
monitis with multinucleate giant cells, seen predomi-
nantly in the distal airways, marked diffuse interstitial
mononuclear infiltrates and mild diffuse interstitial fi-
brosis as well as bronchiectasis and organizing pneumo-
nia. Granulomatous lesions, angiitis and necrotic areas
were absent. Immunohistochemistry for immunoglobu-
lins was negative for IgA, IgG and IgM and positive
for IgD in the multinucleate giant cells. A strong positive
reaction to HLA-DR-specific monoclonal antibody was
noted, whereas no specific sugar receptors (endogenous
lectins) could be detected by use of biotinylated glyco-
neoproteins.
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Introduction

Chronic liver disease may involve the lung via abnormal
communications between the portal and pulmonary
veins (Turner-Warwick 1968) or by changes in the lung
caused by similar biochemical abnormalities to those in
the liver parenchyma. The pathways of fibrogenesis in
the lung parenchyma are still not known. However, there
is evidence that activation of neutrophils and alveolar
macrophages with IgA and IgG immune complexes may
enhance the lung injury (Warren et al. 1987). In addition,
blood-borne factors such as fibroblast growth factor are
produced by lymphocytes, macrophages and platelets,
and may be responsible for initiating fibroblast growth
and collagen production (Adamson ct al. 1988).

Chronic interstitial pneumonias associated with hy-
pergammaglobulinaemia, hypogammaglobulinaemia,
and autoimmune disorders have been described. In
adults, they are manifest morphologically in the form
of so-called lymphoid interstitial pneumonitis (LIP) (Lie-
bow and Carrington 1973; Strimlan et al. 1978). Des-
quamative interstitial pneumonitis (DIP), a further en-
tity of chronic interstitial lung diseases, has been re-
ported to be associated with a variety of other major
illnesses in children, including acute and chronic glomer-
ulonephritis, ventricular septal defect, patent ductus ar-
teriosus, tuberculosis, trisomy 21 and seborrhoeic der-
matitis (Stillwell et al. 1980; Valdivia et al. 1977). Dreisin
et al. (1978) reported circulating immune complexes and
deposits of IgG and complement in the alveolar walls
of patients with idiopathic interstitial pneumonitis, sug-
gesting an immune mechanism for the disorder.

We report the clinical, radiological and histomorpho-
logical findings in a patient who suffered from congeni-
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tal autoimmune hepatitis for several years and who later
developed severe changes in the lung parenchyma.

Case report

Clinical history. A mature female infant developed haemolytic an-
aemia and symptoms of subacute hepatitis at the age of 6 months.
Liver biopsy revealed findings consistent with chronic active au-
toimmune hepatitis. Fibrosis was absent, but several multinucleate
giant cells were noted near to the central veins and in the portal
fields. The patient was treated with immunosuppressive therapy
including prednisone and Imurek. Stopping therapy invariably re-
sulted in recurrent flare-up of the liver inflammation. The patient
developed respiratory symptoms at the age of 4 years including
a dry cough, shortness of breath during exercise, and rales. Marked
progression of pulmonary symptoms was seen by the age of 5 years.
Chest radiographs revealed increased diffuse densities in the left
lower lung and patchy bilateral parahilar densities. The radiologi-
cal findings were consistent with bronchiectasis, predominant in
the sixth and tenth left segments. Lung function test revealed mod-
erate diminished restrictive ventilation (vital capacity 1.1.1). De-
spite intensive physical and antibiotic therapy, progressive decrease
of the lung function was noted. In addition, recurrent bilateral
pleural effusions and atelectasis of the left lower lobe were seen.
The scintigram of both lungs revealed diminished perfusion and
ventilation, predominant in the left lower lobe.

Chest radiographs performed at age of 6 years showed bilateral
interstitial markings with parapneumonic reaction of the pleura.
Increased interstitial infiltrates were seen in the right paramedias-
tinal and paracardial areas and in the left retrocardial space. Bron-
chography performed at the age of 7 years revealed bronchiectasis
and atelectasis of the left lower lobe (Fig. 1). Pleural effusions were
noted prior to resection of the left lower lobe.

Cilial functions of the bronchial epithelial cells were found to
be normal as were the functions of lymphocytes and granulocytes
(normal chemotaxis, normal subpopulations of lymphocytes, nor-
mal activiation of lymphocytes). Immunoglobulins in the serum
were slightly increased (IgA 329 mg/ml; IgM 148 mg/ml; IgG
1230 mg/ml). Autoagglutination was seen against antigens of eryth-
rocytes (positive Coombs’ test, anti-IgG, anti-C3). Resection of
the left lower lobe and of the sixth left segment was performed
in order to cure the chronic pulmonary infection.

Pathology. The formalin-fixed, paraffin-embedded specimens were
stained with haematoxylin and eosin periodic acid-Schiff, Sirius
red and Giemsa. The neoglycoproteins used consisted of specific
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Fig. 1. Bronchography of the left lower lobe showing bronchiectasis
and destruction of the peripheral lung parenchyma

sugars bound to biotinylated carrier proteins (bovine serum albu-
min). The monoclonal antibodies and the neoglycoproteins were
applied to 4-6 um sections by use of the peroxidase-antiperoxidase
technique. The following antibodies were used: IgA, BS5 (Biotest,
Dreieich, FRG); IgD, Biotrend (Cologne, FRG); IgG, BS16 (Bio-
test); IgM, BS7 (Biotest); HLA-DR, LN3 (Biotest). Positive and

Fig. 2. Macroscopic image of the left lower
lobe, which shows bronchiectasis, interstitial fi- .
brosis and focal honeycombing
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negative controls were performed as usual. The procedures are
described in detail elsewhere (Kayser et al. 1991).

The liver biopsy showed a preserved structure of the liver paren-
chyma and normal portal tract/hepatic vein relationships. The sinu-
soidal lining cells were fairly prominent, whereas the bile ducts
and the hepatic artery branches were unremarkable. Numerous
multinucleate giant cells intermingled with moderate eosinophilic
and neutrophilic granulocytes were seen adjacent to the central
veins and less numerous to the portal tracts. Immunohistochemi-
cally, IgA and IgM were absent. IgD was present in giant cells;
HLA-DR was negative. Of the endogenous lectins, alpha-galactose,
beta-galactose, N-acetylglucosamine, fucose, lactose, and mannose
were all negative. These histomorphological findings are consistent
with chronic active autoimmune hepatitis.

The left lower lobe measured 10 x 5 x 5 cm (70 g). Severe bron-
chiectasis of the proximal bronchi was noted as well as marked
peribronchial fibrosis. Several pseudocysts measuring up to 1 cm
in maximum diameter were present. Focal honeycombing was seen
in the central and peripheral areas of the lobe (Fig. 2). Hyperplastic
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Fig. 3. Microphotograph showing
dense interstitial inflammatory infil-
trates, hyperplasia of the bronchial
mucosa and multinucleate intra-al-
veolar giant cells. H&E, x 120

Fig. 4. Microphotograph showing
bronchiectasis of medium-sized
bronchi with severe surrounding fi-
brosis. The bronchial mucosa dis-
plays atrophy and focal multinucle-
ate giant cells. H&E, x 120

AN
O et
&_'u;.‘;'

bronchial mucosa was noted in the small and medium sized bron-
chi. The adjacent lung parenchyma was altered by mononuclear
interstitial inflammatory infiltrates and mild hyperplasia and hy-
pertrophy of the cells of the alveolar lining (Fig. 3). Some of the
smaller bronchi and related distant airways had been replaced by
fibrotic scars. The larger and medium-sized bronchi showed exten-
sive bronchiectasis with some squamous metaplasia. Multinucleate
giant cells were found focally in the smaller bronchi and bron-
chioles, replacing the epithelial cells in the bronchial mucosa
(Fig. 4). The submucosal glands were destroyed by lymphocytic
and plasmocytic infiltrates. Distal airways contained numerous
multinucleate giant cells, which were found alone in the alveolar
ducts and alveoli (Fig. 5), partly connected with the cells of the
alveolar lining. Aggregations of macrophages were infrequent. The
interalveolar septa were diffusely infiltrated by mononuclear infil-
trates of histiocytes, lymphocytes and plasma cells. Marked intersti-
tial fibrosis, present in the lung areas with honeycombing, was
not seen in these areas. The result of immunohistochemistry
showed IgD to be present and HLA-DR (LN3) to be positive.



The multinucleate giant cells were the main site of staining by
IgD-specific monoclonal antibody. Analysis of the peripheral lung
parenchyma for endogenous lectins with neoglycoproteins was neg-
ative for the following sugar-binding capacities: alpha-galactose,
beta-galactose, N-acetylglucosamine, fucose, lactose and mannose.
The findings correlate with those obtained in the liver biopsies,
which were also negative under the same experimental conditions
for the synthetic probes used.

Discussion

This case is characterized by development of autoim-
mune hepatitis in early childhood and subsequent pro-
gressive involvement of the lung parenchyma in the fol-
lowing years. The disturbance of the immune system
was probably induced by autoantibodies against anti-
gens of erythrocytes (positive Coombs’ test, anti-IgG,
and anti-C3). Although a number of serum autoantibo-
dies have been reported in chronic liver diseases (Don-
iach and Walker 1972; Glynn 1972), their role in chronic
liver cell injury is still questionable (MacSween et al.
1979).

Histomorphological alterations of the liver parenchy-
ma revealed active hepatitis with multinucleate giant
cells, mainly present near to the central veins and to
the portal fields. Similar multinucleate giant cells were
noted in the lung parenchyma (Fig. 5).

Although interstitial pneumonitis is a rare disease in
childhood several reports describe interstitial changes of
the lung parenchyma in children (Laraya-Cuasay and
Hughes 1988). The reported cases revealed either LIP
(Churg et al. 1981), or DIP (Liebow et al. 1965; Stillwell
et al. 1980). Fourteen of 28 cases with DIP developed
symptoms within the first year of life. Two of the re-
ported cases were siblings (Stillwell et al. 1980). No path-
ological correlations between DIP in childhood and
other diseases were detected. In contrast, LIP in child-
hood has been reported to be associated with defects
in immune status (Yoshizawa et al. 1984). These defects
include monoclonal and polyclonal gammopathies,
dysproteinaemias, chronic active hepatitis with renal tu-

Fig. 5. Microphotograph of peripheral lung pa-
renchyma showing diffuse interstitial mononu-
clear infiltrates and numerous multinucleate
giant cells in the alveoli. H&E, x 140

bular syndrome, myasthenia with pernicious anaemia,
juvenile rheumatoid arthritis, and manifestation of
chronic graft versus host disease after bone marrow
transplantation. Organ specific autoimmune lesions have
also been described in various animal models (Hayashi
et al. 1989; Passwell et al. 1988).

The morphological findings in the liver and the lung
parenchyma of our patient suggest the following conclu-
sions to us. The inflammatory infiltrates in both organs
are characterized by multinucleate giant cells, which con-
tain IgD in both organs. The inflammatory infiltrates
do not express binding capacities to a variety of applied
neoglycoproteins in both organs. These tools are impor-
tant in the detection of those endogenous lectins impli-
cated as those contributing to the host defence system
(Gabius 1991). Inflammatory infiltrates in human lung
parenchyma due to non-specific (bacterial) agents nor-
mally express positive binding capacities to fucose, lac-
tose and mannose (Kayser et al. 1991). The negative re-
action to neoglycoproteins suggests that the observed
abnormalities in the lung parenchyma are not related
to immunosuppressive therapy. The application of cyto-
static and immunosuppressive drugs usually induces
strong binding capacities for neoglycoproteins (Kayser
et al. 1991).

Non-specific activation of the macrophage system,
which is characterized by expression of HLA-DR, is
present in the lung in this case, and is also evident in
the liver parenchyma. The inflammatory process is,
therefore, active.

The causative agent of the morphological alterations
of the liver and the lung parenchyma is probably the
same in this case and may be related to autoimmune
antibodies. Although there are many causes for the gen-
eration of multinucleate giant cells (including measles,
tuberculosis and so on) it seems unlikely that giant cells
induced by different causes express the same binding
capacities to various necoglycoproteins (Kayser et al.
1991). This assumption warrants further experimental
attention.



References

Adamson IYR, Young L, Bowden DH (1988) Relationship of al-
veolar injury and repair to the induction of pulmonary fibrosis.
Am J Pathol 130:377-383

Churg JA, Isaaca H, Saxon A, Keens TG, Richards W (1981)
Lymphoid interstitial pneumonia. A review of 13 cases. Am
Rev Respir Dis 124:491-497

Doniach D, Walker G (1972) Immunopathology of liver diseases.
In: Popper H, Schaffner F (eds) Progress in liver discase, vol 4.
Grune and Stratton, New York

Dreisin RB, Schwarz MI, Theofilopoulos AN (1978) Circulating
immune complexes in the idiopathic interstitial pneumonias.
N Engl J Med 298:353-357

Gabius HJ (1991) Detection and functions of mammalian lectins
— with emphasis to membrane lectins. Biochim Biophys Acta
(in press)

Glynn LE (1972) Immunopathology of liver diseases. In: Popper
H, Schaffner F (eds) Progress in liver disease. Grune and Strat-
ton, New York

Hayashi Y, Utsuyama M, Kurashima C, Hirokawa K (1989) Spon-
taneous development of organ specific autoimmune lesions in
aged C57BL/6 mice. Clin Exp Immunol 78:120-126

Kayser K, Gabius HJ, Carl S, Bubenzer J (1991) Alterations in
human lung parenchyma after cytostatic therapy APMIS (in
press)

Laraya-Cuasay LR, Hughes WT (1988) Interstitial lung diseases
in children. CRC Press, Boca Raton

157

Liebow AA, Carrington CB (1973) Diffuse pulmonary lymphoreti-
cular infiltrations associated with dysproteinemia. Med Clin
North Am 57:809-817

Liebow AA, Steer A, Billingsley JG (1965) Desquamative intersti-
tial pneumonia. Am J Med 39:369-404

MacSween RN, Anthony PP, Scheuer PJ (1979) Pathology of the
liver. Churchill Livingstone, Edingburgh

Passwell J, Schreiner GF, Nonaka M, Beuscher HU, Colten HR
(1988) Local extrahepatic expression of complement genes C3,
factor B, C2, and C4 is increased in murine lupus nephritis.
J Clin Invest 82:1676-1684

Stillwell PC, Norris DG, O’Connell EJ, Rosenow EC, Weiland
LH, Harrison EG (1980) Desquamative interstitial pneumonitis

 in children. Chest 77:165-171

Strimlan CV, Rosenow EC, Weiland LH, Brown LR (1978) Lym-
phocytic interstitial pneumonitis, a review of 13 cases. Ann
Intern Med 88:616-628

Turner-Warwick M (1968) Fibrosing alveolitis and chronic liver
discase. Q J Med 145:133-149

Valdivia E, Hensley G, Wu J, Leroy EP, Jaeschke W (1977) Mor-
phology and pathogenesis of desquamative interstitial pneu-
monitis. Thorax 32:7-18

Warren JS, Kunkel StL, Johnson KJ, Ward PA (1987) In vitro
activation of rat neutrophils and alveolar macrophages with
IgA and IgG immune complexes. Am J Pathol 129:578-588

Yoshizawa Y, Ahdama S, Tkeda A, Ohtsuka M, Masuda S, Tanaka
M (1984) Lymphoid interstitial pneumonia associated with de-
pressed cellular immunity and polyclonal gammopathy. Am
Rev Respir Dis 130:507-513



